OF POSITIVE IONS EY HOT METALS    201

under 0*0002 mm. With new wires the current grew to a
maximum as the potential was increased from o to something
below 5 volts ; it then usually diminished a little, and finally
increased, being roughly proportional to the potential from
4- 40 to -f 400 volts. So far these results confirm those
already described, In some cases, however, the drop in the
current after passing 5 volts was not observed. The increase
from 40 to 400 volts was found gradually to die away as the
heating continued. The writers concluded at the time that
this part of the current was due to the bombardment of the
wire by electrons liberated by the impact of the positive ions
on a layer of gas at the surface of the negative electrode. It
is questionable, however, whether this interpretation can be
considered to be established definitely without further experi-
ments. It appeared that after the increased current at high
potentials had been destroyed by continued heating it could
be restored, to a greater or less extent, by the following
agencies: (i) heating the positively charged wire to a higher
temperature than any previously employed ; (2) allowing a
discharge of negative electrons to pass from the hot wire
to the cold electrode, and (3) admitting air to the apparatus.
However, later experiments by H. H. Lester1 indicate that
the effectiveness of these agents is not always to be relied
on. The observed effects, in fact, may be due not to the
causes mentioned but to some unknown factor which was
altered at the same time.

It is evident that the drop in the current sometimes
observed when the potential is increased beyond 5 volts, and
the large increase above 40 volts, still require explanation.
These phenomena are shown only by new wires when first
heated at a low temperature ; but similar or related effects are
exhibited in a gaseous atmosphere as well as at the lowest
pressures (see p. 231). The experimental investigation of
these effects is extraordinarily difficult as it is very hard to
reproduce the same conditions in successive experiments.
Similar effects, but usually not so well marked, are often

1 " Phil. Mag.," Vol. XXXI, p. 549
